The relevance of the present study accounts for the lack of scientific studies in Chapada do Apodi/ RN. It is, therefore, urgent to address environmental problems in the region, which are related to the early stages of the implementation of Santa Cruz do Apodi Irrigated Perimeter and the establishment of agricultural companies. Such issues impact on environmental quality, especially water resources, as they are an indispensable natural element for this economic sector and also necessary for regional human development.
In Brazil, several studies on water supply have been developed, especially: Amaral et al. (2003) , Araújo et al. (2011) , Bortoli et al. (2018) , Brum et al. (2016) , Cavalcante (2014) , Giatti (2007) , Lemos (2003) , Medeiros, Lima e Guimarães (2016) , Morais et al. (2017) , Pessôa (2013) , Pinto Filho et al. (2018 ), Quesado Júnior et al. (2008 , Soares et al. (2018) e Souza et al. (2016) . However, similar studies have not yet been conducted in Chapada do Apodi/RN, being important for providing data on local environmental sanitation, which will allow to inhibit, or prevent the occurrence of diseases.
Taking that into account, it is relevant to investigate the water supply system for human consumption in the communities of Chapada do Apodi/RN, since it is a scenario in the Brazilian semi-arid region with deficiencies in environmental sanitation conditions, climate specificities and agroindustrial influence. An investigation of this context can be carried out through environmental perception, which is a kind of approach that considers the representations a population has about their environment (DEL RIO; OLIVEIRA, 1996) and, through the monitoring of water, looking at changes in its quality characteristics which might result from anthropic activities and natural phenomena (TUCCI, 2006) . Following such investigative approach, it is possible to identify the relations between environmental conditions and population.
This study aims to identify the environmental perception of the local population, for it is considered as an instrument that sheds light on the understanding about the interrelationships between society and the environment (MELAZO, 2005) . In addition to that, water monitoring will be administered, with the objective to verify whether legal standards of water quality are being obeyed, as well as to identify what is being changed, and to understand the reasons that justify such changes (TUCCI, 2006) .
In this perspective, in addition to the environmental perception data, water monitoring is likewise necessary to reduce the pressure of anthropogenic degradation on aquatic ecosystems, as it allows to know the conditions of adaptability of the environment and the loads of polluting agents, The region of Chapada do Apodi/RN had its territorial planning process over the years with agricultural activities. Some decades ago it was occupied by large farms, however, in the late 1970s and early 1980s, with the emergence of rural community associations created by actions carried out by churches through the Basic Ecclesial Communities -CEBs, a process of popular organization of rural workers came to exist in Apodi. (PONTES, 2012) .
The articulate work of Apodi farmers culminated in the 1990s, with the creation of the Apodi Workers and Rural Workers Syndicate (Sindicato dos trabalhadores Rurais de Apodi -STTR), an important articulator of family farming in the region. From 1990, Apodi began to manifest changes in the rural context caused by the cotton crisis, which was characterized by biological pests, the increasing use of pesticides, scarcity of economic resources, high interest rates for financing production, lack of scale economy, and restriction in agricultural mechanization. This scenario resulted in the weakening of great landowners, which somehow encouraged local workers to fight for agricultural reformation (PONTES, 2012) .
Consequently, small-holder farmers obtained their land through expropriations carried out by the National Institute of Agrarian Reform -Incra, and rural communities from the Land Credit, an important public policy instrument for access to land throughout the Country. In Chapada do Apodi/RN, where large states were once predominant, is nowadays characterized by several settlements and traditional rural communities which work with agroecological family farming (PONTES, 2012) .
As a result, in this area, successful experiences of agroecological and family farming in the Northeast have been consolidated in recent years, covering 55 rural communities ( Figure 1 and Table 1 ) (PONTES et al., 2013) . Table 1 shows the geographical coordinates of the rural communities of Chapada do Apodi / RN of this study. 281 Jorge Luís de Oliveira Pinto Filho et al. Sustainability in Debate -Brasília, v. 10, n.3, p. 276-297, dec/2019 ISSN-e 2179-9067 
THEORETICAL AND METHODOLOGICAL PROCEDURES OF ENVIRONMENTAL PERCEPTION
To investigate the problem of the study area, an environmental perception approach was used. This research strategy is considered a sustainability tool through which society and nature are put into communion, therefore allowing us to understand the conditions of the water supply system for human consumption in rural communities, as well as to identify the reflection of these conditions on the community's quality of life. Regarding this methodology, the following procedures were set: a) definition of the instrument for collecting environmental perception; b) sampling process; c) field research and; d) data processing. It is also relevant to emphasize that the perception of the local community is considered an indicator of management effectiveness. Rodrigues et al. (2012) state that this instrument allows the monitoring of services in the lives of residents.
A) ENVIRONMENTAL PERCEPTION COLLECTION INSTRUMENT
A semi-structured questionnaire addressing the socioeconomic profile of the local population was adopted as a tool for collecting environmental perception; characteristics of water uses for human consumption; evaluation of supply water quality and quantity; and the most common diseases in the investigated region to possibly correlate with water disease vectors.
B) SAMPLING PROCESS
The study sampling process was carried out by drawing at least 10% of the households. We used as data source the Basic Health Unit (Unidade Básica de Saúde) -UBS (2018) of rural communities belonging to the investigated region which accounted for 1,649 households.
Based on that, water samples were collected from 186 households. This value has been set by Bolfarine and Bussab (2005) who consider that a sample equal to or greater than 25 will always be considered normal, i.e. significant. Therefore, a non-probabilistic sample was established, in which this number represents more than 10% of the total local population ( Table 1) .
The defined sample consisted of 186 questionnaires which represent 11.28% of the total of households, being distributed proportionally among the rural communities investigated and matching the statistical requirements (Table 2) . 
C) FIELD RESEARCH
In January, February and March, 2018, the questionnaires were applied to the rural communities investigated. The Informed Consent Form (ICF) was made available to the participants, including the research explanations and general information about the researchers. The inclusion and exclusion criteria of participants and the research risks were likewise mentioned. The choice of the survey method was due to its descriptive, explanatory and exploratory statements about a population, i.e. to discover the distribution of attributes of the investigated population (BABBIE, 2001) .
The monitoring of water quality for human consumption took place through analysis of physicochemical parameters in the reservoirs of households (cisterns, wells, water tanks, and taps). This monitoring was based on the American Public Health Association -APHA (1995), using multiparameter probe, model HORIBA U-50, which allows real-time quantification of hydrogen potential (pH), turbidity (NTU), temperature (ºC), dissolved oxygen (mg/L), electrical conductivity (mS/cm), solids Total Dissolved (g/L), Salinity (ppt), Oxidation Reduction Potential (mV) and Percent Dissolved Oxygen (%). Total coliforms (UFC/100mL), thermotolerant coliforms (UFC/100mL) and Escherichia coli (UFC/100mL) were performed in a commercial laboratory.
D) DATA PROCESSING
The results were submitted to nonparametric statistical analysis by Spearman correlation, the same procedure used by Ribeiro et al. (2016) and Bertossi et al. (2013) Amaral et al. (2003) , Giatti (2007) Still in this conception, Amaral et al. (2003) assert that water, when taken from natural sources without any treatment, results in a deficiency in the water supply system, consequently presenting possible coliform contamination and risk of water-borne infections. It can be seen from the present research that 72% of the population consumes water without any previous treatment, 18.66% use ceramic filters in their homes, 5.60% use chlorine for disinfection to inactivate organisms. Referring to pathogens, only 0.75% carry out a boil pretreatment as a preventive measure, and 2.99% answered that they treat water by using other procedures. Similar situations were found by other researchers, such like Lemos (2003) , who made his study in rural area of Maquiné/RS, where 87% of population does not previously treat the collected water, and like Bortoli et al. (2018) who observed that from water samples intended for human consumption in rural properties located in Rio Grande do Sul, only 58% received chlorine treatment, and the remaining percentage do not use any treatment. Therefore, it is clear that the water supply for human consumption in rural areas still is a recurring problem, consequently making the local population vulnerable to water-borne diseases.
It is well known that Inadequate sanitation conditions in rural areas, correlated with the lack of information of the population, enable the development of water-borne diseases (ARAÚJO et al., 2011; CAVALCANTE, 2014) . In the investigated rural communities, problems in the water supply system were enough to influence human health, since the occurrence of some symptoms and diseases, such as diarrhea (11.9%), typhoid fever (7.0%), and dengue (1.9%), which are amongst the most mentioned by the population of the study (Figure 2 ). In the study carried out by Pinto Filho et al. (2018) , residents from rural communities of CPCA/RN mentioned health problems associated with water quality, including diarrhea (10.5%), and dengue (3.4%). Taking these figures into account, it can be assumed the evident connection between water quality and the emergence of water-borne diseases (BRUM et al., 2016; SOARES et al., 2018) . 285 Jorge Luís de Oliveira Pinto Filho et Thus, to associate health and environmental quality, it is necessary to analyze the water condition for human consumption in the rural communities studied. Since the lack of monitoring of these sources and the lack of information of the population about the causes and problems associated with contamination contribute to a greater incidence of waterborne diseases. (CAVALCANTE, 2014). Table 3 contains the physicochemical (temperature, pH, redox potential, electrical conductivity, turbidity, dissolved oxygen, total residue, and salinity) and biological (thermotolerant coliforms E.coli) variables for drinking water samples in rural communities of Chapada do Apodi / RN.
WATER QUALITY OF THE HUMAN CONSUMPTION SUPPLY SYSTEM IN THE RURAL COMMUNITIES STUDIED
In bodies of water, temperature can be analyzed along with other parameters, and may also influence the reactions of this vehicle (NOGUEIRA, COSTA e PEREIRA, 2015). The values obtained in the analysis for temperature presented an average of 29.14 °C (Table 3) . However, the rural community of A. Palmares showed an excessive temperature of 33,05 °C (row 174 and column 02, Table 3 ). A similar result was observed in a study by Araújo et al. (2011) , which demonstrated excessive values, up to 30.1 °C, in a community from the state of São Paulo. Current brazilian legislation does not establish values for a temperature parameter, so it is not possible to reference as legal non-compliance.
The hydrogenic potential -pH may be the result of natural and anthropogenic factors (LIBANIO, 2005) .
The pH values of the studied water samples presented an average of 5.92 (Table 3) , and in the rural community of Paraíso, analysis 01, it could be observed value of 4.120 (row 132 and Column 03, These results showed similar quality to values obtained by Medeiros, Lima, and Guimarães (2016) from groundwater source waters in municipalities of Pará state, the samples revealed acid values that do not match the recommended values for human consumption; by Brum et al. (2016) , which ranged values between 4.46 to 6.96, in shallow wells from an area with lack of basic sanitation in Cuiabá/MT; and by Araújo et al. (2011) who obtained data of 4.25 and 4.46, from a residential water tank and from one of the springs that supply the rural communities in the state of São Paulo. Therefore, it is observed a tendency for waters in rural areas to have acidic quality.
Redox potential -ORP represents changes in the oxidation state of several ions or nutrients and it is related to nutrient availability for aquatic communities (TUNDISI; TUNDISI, 2008) . The values of ORP found presented an average of 292,566 mV ( Fiorucci and Benedetti Filho (2005) , ORP values between 200 mV and 600 mV indicate a strongly oxidizing vehicle, and differences of potential between -100 mV and -200 mV reveal reducing ones. Thus, it is possible to evaluate the quality of water samples from Chapada do Apodi/RN as considerably oxidizing.
The electrical conductivity -EC represents a measure of the anthropic effect, since it depends on the ionic concentrations and temperature, indicating the existence of salts in the water (SÃO PAULO STATE ENVIRONMENTAL COMPANY -CETESB, 2010). EC results indicated an average of 138.565 μS/ cm (Table 3) , and presented values up to 843 μS/cm, as in the rural community of B. do Tubarão, analysis 01 (row 04 and column 05, Table 3 ), values considered above than allowed, given that the Ordinance MS No. 2,914/2011 establishes a standard of acceptance for consumption a limit of 1,000 μS/cm (BRAZIL, 2011) . When compared to the results of Brum et al. (2016) significant differences were observed, since these authors found values up to 486.7 μS/cm, representing that the investigated samples are inside the limit established by the ordinance. However, controlling these concentrations under the limits of the legislation is an important tool to avoid the degrading effects of the water pollution process (TUNDISI, 2003) .
Turbidity -Turb can be of both natural and anthropogenic origin and does not pose direct problems, but it is aesthetically unpleasant; moreover suspended solids can provide refuge for pathogenic microorganisms (PERPÉTUO, 2014) . The results obtained from Turb reached an average of 12,998 Nephelometric Turbidity Units (UNT) ( Table 3 ). However, in the rural community of N. Descoberta, analysis 05 (Row 171 and Column 06, Table 3 ), this parameter showed a surplus value of 420 UNT.
The average data analyzed was lower than the maximum allowable limit (up to 40 UNT) proposed by Conama Resolution No. 357/2005 for Class 1 freshwater supplies for human consumption with disinfection, indicating that they are in accordance with the conditions established by law. When compared to the Ordinance MS No. 2,914 / 2011, it is observed that the average presented results considered not acceptable for human consumption, for its value was above the recommended limit of 5 UNT, which requires previous treatment for consumption. We also emphasize that the results obtained for Turb were also different and superior to those determined by other studies of water evaluation, such as Pinto Filho et al. (2018) , which determined values up to 6.61 UNT. It can be inferred that some values found were above the standard established by current legislation, therefore, the organoleptic characteristics of water may be compromised.
Dissolved oxygen -OD is the main parameter for characterizing the effects of water pollution by organic waste (VON SPERLING, 2005) . This element influences all chemical and biological processes that occur in water and indicates possible pollution by organic matter (ESTEVES, 2011) . In the analyzed samples, the OD values expressed an average of 9.75 mg/L (Table 3 ) and, in the rural community of São Francisco, analysis 03 (Row 47 and Column 07, When comparing with data from the literature, it is observed that the results obtained were superior, since Pinto Filho et al. (2018) obtained values ranging from 3.89 to 7.60 mg/L in water collected for human consumption in the CPCA / RN, and presented a total of 84.51% of the samples below 6.0 mg/L and; Araújo et al. (2011) , found values between 2.7 and 8.3 mg/L in water samples collected in rural communities in the state of São Paulo. So, the obtained values with low dissolved oxygen levels may be related to the waste of organic substances in water bodies and its decomposition by aerobic microorganisms that consume dissolved oxygen present in water (ARAÚJO et al., 2011; PESSÔA, 2013) .
Total residue -STD is considered a potential problem: its excess in water causes changes in taste, leads to corrosion problems of pipes and its consumption can cause risks to human health (CASALI, 2008) The values found in this study presented an average of 279 mg/L ( Therefore, the behavior of total solids is similar to turbidity, since both variables are related, and may have presented high values due to the higher concentration of organic matter presented during rainy seasons (BUZELLI; CUNHA-SANTINO, 2013). Salinity is the measure of the total concentration of dissolved ions in water, influenced by natural soil conditions, the regional climate and anthropic, being considered one of the main causes of water quality problems for irrigation purposes (PALÁCIO et al., 2011; QUESADO JÚNIOR et al., 2008) .
The average Salinity analytical results for the investigated waters was 0.128 ppt ( worrying, since, according to Bortoli et al. (2018) , the amount of coliforms present in the analyzed water samples may be related to the inadequate management of animal waste and the infiltration of pits, which compromise the groundwater, making the structural improvement of water supply important, especially in the regarding sanitation measures, proper storage in homes and measures for disinfection (CAVALCANTE, 2014) . According to the table presented, the results of the physicochemical (temperature, pH, redox potential, electrical conductivity, turbidity, dissolved oxygen, total residue and salinity) and biological variables (E. coli Thermotolerant Coliforms) of the drinking water samples in the rural communities of Chapada do Apodi/RN showed varying behavior (minimum and maximum) ( Figure 3) . Through these data, it is possible to compare and evaluate the intensity of the relation between the physicochemical parameter values obtained in water samples in the residential reservoirs of the rural 293 Jorge Luís de Oliveira Pinto Filho et communiti es under this study, using the Spearman correlati on matrix, which allows observing the infl uence between water characteristi cs (Table 4) .
It can be observed that there is a negati ve correlati on between the temperature and total coliforms variables (Table 4 , row 10, column 1). It happens as a result of the high temperature infl uencing the presence of total coliforms in the water samples since it interferes with the life cycle of bacteria and parasites. Thus, the values analyzed for total and thermotolerant coliforms of type E. coli, were above the recommended by legislati on, this is explained by contaminati ng anthropogenic sources near the points that supply the rural communiti es of Chapada do Apodi/RN.
The EC parameter showed positi ve correlati ons between pH (Table 4 , row 2, column 4) and STD (Table  4 , row 08, column 2), this is due to the relati on of EC with the presence of dissolved ions in water. The EC parameter does not pose any risk to human health, but for its value, the concentrati on of STD can be calculated. Which off ers risk because, when in excess, it makes the water unpleasant to the taste, corroding pipes and, its consumpti on may cause the accumulati on of salts in the bloodstream (SANTOS; MOHR, 2013).
A positi ve ORP value was also found when associated with pH (Table 4 , row 2, column 3) and OD (Table  4 , row 6, column 3), being possible when there is a larger amount of organic solid within the system leading the pH to be more acid, increasing the oxygen consumpti on (BRAZ et al., 2012) .
The results also showed a positi ve correlati on between turbidity and dissolved oxygen (Table 4 , row 6, column 5), since the turbidity is the main physical factor which aff ects water for the excess of segments, and may infl uence gas consumpti on like dissolved oxygen (TUNDISI, 2005) .
Finally, a relati on between STD variables and temperature was found (Table 4 , row 1, column 8).
Seeing that, the parti culate matt er when reaches waterbody through runoff , can infl uence its temperature, once when in high concentrati on, the solids may absorb a large amount of heat (MALHEIROS et al., 2012) . Observing such context of environmental perception and water quality results, there are deficiencies, irregularities and a lack of an adequate water supply system in the rural communities of Chapada do Apodi/RN, reflecting directly on access, distribution, and quality of water for human consumption.
FINAL CONSIDERATIONS
The water supply system in the rural communities of Chapada do Apodi/RN occurs through the use of water tanks and wells, with irregularities in the form of water storage and treatment applied before human consumption. Despite these irregularities, this feature has been used for a variety of purposes, including home use, irrigation, and animal use.
The form of water use in Chapada do Apodi/RN contributes to a panorama of risks to human health, as 72% of the population consumes water without any previous treatment. The risk is evidenced by the occurrence of symptoms and diseases of water transmission cited by the population, such as diarrhea, fever, and dengue.
In the evaluation of water quality, only the parameters of electrical conductivity, turbidity, total residue, and dissolved oxygen showed acceptable standards for human consumption according to the average values presented by Conama Resolution 357/2005 and Ordinance MS No. 2.914 / 2011. In contrast, the results found for the pH parameters, total coliforms, and E. coli thermotolerant coliforms presented disagreement according to current legislation. Salinity values presented were, according to Conama Resolution 357/2005, within the limit established for freshwater bodies intended for human consumption.
The results obtained considered the infrastructure conditions of water supply systems, as well as the physical-chemical and biological parameters of water intended for human consumption without previous treatment as unsatisfactory. Thus, it is necessary to adopt preventive measures with the residents of rural communities, prioritizing the preservation of water quality and its treatment, to minimize the risks of water-borne diseases.
In this context, further studies on the quality of water with physical-chemical, biological, heavy metals and pesticides parameters, present in water intended for human consumption, during rainy and drought periods, and its possible relationship with agro-industrial and agricultural activities are recommended; aiming to correlate the results obtained from these parameters in the different interferences of the quality of life of traditional rural communities.
